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Key data for 2005

Sales revenue by division
(in millions of euros and employees)

Reactors Transmission
Front end & Services Bdé;‘c’:(ﬂeor:]d & Distribution
division division

Employees Employees Employees Employees

11,047 14,323 10,864 22,094
Sales Sales Sales Sales
€2.631 M €2.348 M €1.921 M €3.212M

Transmission & Distribution
division
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Reactors & Services

Back End division division
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U 14.000 employees worldwide
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Sales by region Sales by sectors
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SPPA-T2000 for NFPs Power Generation | Operational I1&C Nuclear Power Generation
PG L422, Leichs, 12/2006
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12
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TELEPERM XS B 42 5 51 F) 1)) ™ pos &
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@TELEPERM XS 58 548 5 = $2 7| €5E) i (Redundant) %;f l]:ﬁ
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R LA AR (RPS) 21 R i 2 el B (Fault)
B F (Fad lure) 2 () 9 B HEI > S0 T R AR 1T D
= BRI AEIE] o T R e R g o e =
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ELUETIES - GRS R o F‘ =RV SEE (Redundant)
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Tiy TELEPERM XS 4 5 7| FoJf b0 £ 2F1 # A0 1E (50 > 38
ﬁvﬁﬁj‘ﬂ‘iméﬁﬁ fH > ] H"Bﬂﬁ ~ R 2R (Sensor)i};}"'r

P BT o [ AR O B Y S (R -
T Degree of redundancy

F T @@@@

2!4 2!4

2/3 2/3
1/2

W

2/2 2/2
2/4

Functional diversity I

Amiinie] | ot=lo Iﬁ! Periodic testing during operation |
ﬁ‘ IJ_?I-I i
1/2 2/2 Single failure criterion fail-safe and available I

Single-failure tolerant I

1/2: Availability-oriented: A single failure does not result in degradation of function — Design requirements
2/2: Reliability-oriented: A single failure does not result in spurious actuation

Design requirements and associated architectures.
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(B TELEPERM XS Z5&1"] IEC 60780 ~ IEEE 323 ') ¥ KTA 3503 &£}
’T{l‘ﬁﬂﬁ TRURIYEE o YT A
Hardware Qualification Methodology

Based on: IEC 60780; KTA 3501; IEEE 323
Common requirements: EN 61131-2; DIN EN 50178; KTA 3503; EPRI TR-107330

Theoretical Assessment Climatic Tests

e Agreement on test program IEC 60068-2-xx

e Critical load analysis e Cold; dry and damp heat
e Failure rate calculations SN 29500 e Temperature changes

e Long-run test (1000h)
Visual Inspection

IEC 60664; IEC 60529 Mechanical Tosts

® Quality of manufacture; IEC 60068-2-yy: [EC 980; IEEE 344

creepage distances and clearances S N ——
e Class of protection, insulation e Oscillating stress (seismic, vibrations)
: e Transportational stress

Functional Test ® Shock stress
e Operation in acc. with data sheet
under nominal and limit conditions Electromagnetic Compatibility
) EN 61000-4, -6; EN 55011; EN 55022;
Electrical Test EPRI TR-102323; MIL STD 461, 462
e Power consumption under nominal/ e Emitted interference:
minimum/maximum conditions — Conducted, field
e Disturbances in power supply e Immunity to interference:
e Heating, insertion/withdrawal — Burst, surge, field, discharge

@TELEPERM XS % 5 Tl 7 | i i o 3 ' J0 A5 i BB 0 V & VA -
[T {7 LEC 60880 fH¥Efu i «

G TELEPERM XS FRREF SRR

@ TELEPERM XS R R R 9 B B TR AR A LR

MTELEPERM XS J£3# % 57— £ 523 @ NRC I'] #7314 NUREG-0800 i
i Bl H A e R 2 B B AP e AR

@ TELEPERM XS T‘;\ SUEDRUL TS RO RS [ A i
INEZERS - 4]l S A L g SR Tl o

@TELEPERM XS < s [ 454 2 Frlfio 4 2 R % 3 I~ e
Pl e R A (RPS) IR O (TR AR AP S
= Il (ESFAS) ~ plv=" ] = 76 ~ 6} SF () == 3 ~ B 2
S TP PR R S e
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O BRRR O 2 R TFI ff» (X KTA 1401~ TAEA 50-C/SG-Q-
ANST/ASMW NQA-1 o
@9 = % | 2 it B FANP i (ST 0 7 28 i R
@Fﬁ[ﬂ A AR F[[as«lﬁ;— Rk A= g s g0 IS0 9001(2000) ~ TAEA
50-C/SG-Q (1996) ~ IS0 14001 (2004) %= ; b} *‘“”,ﬁ[a%ztfr‘j}
A=A YE S g 10 CFR 50 App. B/NQA1 (1983) = @ ~ KTA
1401 (1996) M@ ~ Arrete Qualite (1984) 3 B -

@ TELEPERM XS £k (7 sy P S T R R A 1) PR ) T
T e AR R B R FJ%E?%H@%,?%Ofﬂi,EI{E_fE'Jﬁ?élE%’;% Ejrﬁa
S N ﬁ“ﬁi‘lﬁ E"J e f}fé@ %p,;\FJ ¥ R E f:l fel F Rl i 1 F‘
Tl T o g YR o s 2 g (i gl ) 7% (el 5 o Ee-if [l

Previous turbine controller - 1999-12-26 New turbine controller - 2003-12-31
1700
€ 1240 MW — House load gace 980 MW — House load
E S 1600
o =
2 B 1550
3 =3
5] J\/\Nﬁ D 4500 - B P T i S
145 45
09 20 4 e 80 100 M0 4 0 4 60 80 100
Time (s) Time ()
Frequency regulation service before Frequency regulation service after
1350 1350

Setpoint Setpoint
Actual load ﬁm—\ Actual load
- 1340
T y
1330
ii

1320 /f/

Power (MW)

Power (MW)

1310
0 50 100 150 200 250 0 50 100 150 200 250
Time (s) Time (s)
Increase in control quality thanks to new TELEPERM XS turbine controller:
Load rejection to house load and frequency regulation service before and after,

4. TELEPERM XS i B4 o 5 o 3 2 0 = W) A= £ R
it 4 = B FE F”fq]f[ﬁ LI S E\ﬂj‘ ] & fiﬁ (Time—staggered
Phases ) I TR 20 SiE 4 T F IS 1 0 5 0 DD T

HihE iIF"[ ’ %‘Tﬂ‘?%iﬁﬁ?(}?equirement Specification)Z® ik
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i (System Specification) 1 f! L » [y K0 | =y il BT
U Ewgl © T EAIEF (Detailed Design) FiFY
il R P A T B O Eifz = S Eﬂﬁﬁ‘l}iﬂiﬁf« Rl
B = AR N5 o [y F—'a\E'ﬂiﬁtEﬁﬁfr‘i} T HIREEF  BA
I3 % J72H (Configuration Management) %7 -3 AR 7 4 [ F
Y RIS R Pﬂptiﬁ , (Integration) ¥ AREVA
Test Bay ﬁ?@iﬁ’?‘/r&?%—i& f o PR T ART ﬁIrTH = &%
P (A YE > A Y B R Y 2 %l’?‘r'ﬁ%‘* BE o BRI T2
B TSI SRR E R R B S T
(DS B o 7 5 L L S T W
T RE R g Y R PO BP0 T RS IR S R
i
AR A Bl o B T A TR A A AR
sk By o 54 18-—-30 ffit 5] ; q‘r@%.’ar'ﬁwﬁ Basic Design Phase

"]

= FAT % 9 20 7] o SPY = el S 7 o 2 gt o

FHH o PR o R

I I | | | I [ | I | | [ 1 | I 1 | |
ty Typical turnaround time 18...30 months
Start of project
Requil‘ement Licensin pmdum
specification 9
:s-bu.ilt cloind System
‘ant interfaces specification
Definition of
functions System architecture g SES ==
Definition of QA Human-machine D e _-_'_j_-';'%u‘v o i
and test procedures interface = - e

Standard circuits Hardware diagrams :
Power supply Function diagrams Integration
i Code generation

Cabling concept - :
1&C functions Circuit diagrams Sysian.lntagrahnn Installation
Test planning Software for gateway and service unit Integration tests + commis-
Test instructions and test scripts Function tests sioning
Simulation tests Acceptance tects Dismanting/
Operating instructions Shipment installation
i Procurement ®mmi55i°.”ing
+ manufacturing lealloperatlcn
Procurement of components dglcaumentation
Manufacturing of cabinets Acceptance
Factory tests
Transport
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LOCA-Resistance of Qualified El. & I1&C-Components:
Typical Function Chains within Reactor Containment

OFat le*@ﬁ%
TRV el t E| [E‘ B uﬂethJ ,
%Y Eﬁﬂ'ﬁ’l@?fﬁlﬁ%ﬁjﬂﬁﬁ YV R B T LA
Eﬁﬁﬁ%% VIV @j, + I”"‘F[fjff@ (= Sh ~ Fel S o %(LJF}”F‘I:M
PRI (=SR] o 12 o i@ [~ 58 > iy £ i i
S0 1 P A 'F*IEJM&I%:%'EH@M

Cable Deposit at Primary Cooling Circuit Pipe
Principle Diagram

Primérkreisleitg.

|80||EI'KI.B

Haltegurte fiir Deponiegestell
Deponiegestell
Abstandshalter

elektr.- und leil
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3. B 53 5 FE R (EDG) oy l’“‘E"S‘?.

@;h/*/, 'QJTEIZ‘ LSS B AL [ (Modernization) fUlgSh » BT ¢
*Forsmark 1 E]&[ES”&':EZ [‘*;_Ej_l;,:rj\ I f}ré@ ST o
KL R M RV i IR SR S
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K Bt iy B 2 Jlrj ORI R
K E AR Y 2 E (Diversity) W #i - iid ﬁﬁ@%ﬁ%ﬁﬁﬂﬁfﬂ* o
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a. *%L';fﬁﬁ (7% 5] TELEPERM XS SBEE S A
*ﬂ:@fﬂm | STEMENS SIMATIC S7

b. ¥ = f?[ 3R PIE U (software free) . TELEPERM XS
ﬁﬁﬂ%
ok SR (73 7 7] SIEMENS SIMATIC ST
TN DRI Y B O PSR BETAR (AVR) T T R 3 E
?ﬁ?l"@ (T B PR RS A o AVR ORI T 4

A RE

Software Qualification
is not necessary

The voltage regulator is cut off
in case of failure during emergency operation

Power Circuit
Analog & Passive

Masterdrive
DC-Chopper

MC-Linkk vl from
badt

Digitaler
voltage regulator

Comanche Peak: Power Circuit keeps the
Generator-Output-Voltage in a range of +/-2% (+/-0.25% with regulator)
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c. b 2 I Py B el R — & {13
kA5 R | SIEMENS SIMATIC S7
M- EE 4 2= 2 Fﬁf 79 F Y[ H] Priority
Logic» flid = E@;wr%ﬁﬁj O HI T R o SRR S AREVA i
2 Bt 7 7% (TELEPERM XP& XS) [y pyis — 5 o

@ B2 i F“f)fj?g“ (EDG) fifl 7 & ERRARLAT [P [
B = A IR 270 UREIRS o R (SRR S M s AR
TR R~ s BT 50 % Rl == IR apd o 5 B o

s ﬁ%qlt’[’?% :

Multifunctional Differential Protection

Qualification Program (hardware
and software) in planning stage
Solve obsolescence issues
Save 90% of current maintenance
Free 80% of currently used space
Increase reliability with

+ Self monitoring and auto alarm

+ Fault recording and evaluation

+ Trending capability

Future: One
device instead

of many!
Past
- Olkiluoto 3 4% = iy (OL 3) S o o W i Sl o 5 = R

R RE =
DO <E 1% (Redundancy) FUH]
MR R = P EJFLf e A R TRR M i R
AL [ L S R LR A e Eﬁﬁm [SZENEY AE T
FEE TR T Pl A #’F%Usru[?il%ﬂ BERAR
(7= e R e
(N+2 2 GERFEH- FF) 4FETPEE (4 X 50% ) ]
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@[F#E (Separation) FLH

T f'J ST, VA RS R [T > RS S 2 TSRO S AR

f‘fﬁl@ﬁﬁffg: T ARl = TP R R e ST R R RLAR
LR T AFL) > pe = ] Jg‘ R B BREE o =9 = S5k ok ==

Al B pUBLRET TEEE 384 1=l [l BEp -

[ &P H (NDPpupi e Division #F# [ F (Physically) [fj
E‘%I—ﬁrj U=k (NPSS) == B 3 il 2 3 (EPSS) [ggd ==
EVE A EY B - ]

I 0 OL 3V Iy 50 o 6 53 R 0 0 GO 108 5) 20 L -

t. BAT  BBT ArrangementJ

ucB =) i =] EI- Electrical Systems OL3

uUBP Emergency Diesel Generator Building
UFA Fuel Pool Building

UJA Reactor Building

UJH Safeguard Building Mechanical Part

UJK Safeguard Building Electrical Part

UKA Nuclear Auxiliary Building

UKE Access Building

UKH Vent Stack
UKS Radioactive Waste Processing Building
uUQB  Service Water Pump Building

@ 24 1% (Diversity) FLH]

ERE R b = The o FHh s R Y gl SO T s ]I o,
ﬁ(yﬁfp 35t ( Common Cause Failure) » Fik ~ =" F3RFS 7 fF BLAT
AEE 2 AR I'%,LFV ﬁu [ =R E‘IJI%E’r o PRRMEH] M =
o W EARE R I R R L R ffgﬁ o
NER -

[%ﬁ;'@%i’ﬁpwp < E %#5 f‘f'gﬁﬁfﬁfj g2 kR B “j[gﬁfj

E{F—‘%Fﬁﬁ'” (off-the— shelf products) ]

AREVA NP >l 2 ﬁ'%ﬁ [SRGIEEE fffé'[?flﬂ (I k= L‘@EJIJ?% °
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(p4)Karlstein ‘H{r&;?ﬁ

Lo = AR = o 2 ) R 1 Pump ~ R R - TR RS
YYDk Class 1E 8o 88 7 Karlstein =7 g = finf B =4
ﬁ[ﬁJW%E‘UﬁJ [ R MCC W VBB A RS e o -

2. 2 B Y i~ B W Aeroball Measuring System (AMS) i fl1=" (T4
QJ@H% £ AREVA NP it fU g [ 4% Bt - e - it 7l
SEIEENE o (& 'iﬁj JLEJJ: Ry i TERUDHE > =R A
(R S (iR 4 = 1R
AMS 35 (B A R > Gl S E O

Functional Diagram of Aeroball Measuring System

Detector Moumlng Beam Array

Ball Gu{de Tube s%enoid Ball Stop ) (Measurement Position)

Il )
Waiting Pos. [[] Rest Position I l \
il \ y A
S~——~o J

Gas |
Pipe
Quick-Closing Valve Gas Pipe
Irradiation Three Way Valve

Position
(1) Transport "Core-Beam Array"
/ (2) Transport "Beam Array-Core"
Nitrogen Buffer Tank E==== Carrier Gas
Reactor Core =—— End Position of Ball Stack
\ Exhaust Gas E=== Exhaust Gas

Aeroball Measuring System (AMS)E‘??fETE\E@ TIP (GE 5% ) == MIDS
(WH = 500) &) PHERRY T [l - BB ST a4 > T £ E ] (e
T A R - R L Tom Y S
(eroball » /¥4 Vanadium 51H7 1.54%) » &~ s @ 4
W (Stack) %JFA»I“EJ 2470 SESHZE - H P 2 B = P EE
gp™ = # q\g\l 3. )
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Principle of Aeroball Measurement

= Aeroball are blown into the Carrier gas

—p
—

]
1.z

instrumentation finger which is |
inserted into the guide thimble : Ball Guide Tube
of the fuel assembly by ! R
means of a carrier gas. p— [ Shroud @ =6 mm
= Measurement of the activity { - _
of a ball stack after it has - e o e
been withdrawn from the 5 -
finger in the fuel assembly % —- YT —
where it was irradiated. § -
= Short measuring time ;E -
» Flux mapping in 15 minutes -
» No impact on plant -

\ manoeuvrability - Ball stop

(open for carrier gas flow)

B £ 40 R SRR CRUIBED » 53 5Py (Train) 37 56 i

(G AR I TR A B I‘J’—?’T’Fr{(gulde tube) fl15% 3
STEE S FllpE T B JEUHS‘E‘T’QF:, [“AE I HISE 'E‘IE‘&_EJHIQ'
sk 5 i PRETT 3D GRS Y o R
2 IR 'r'JEI W o> 74 15 53 S 5% Flux mapping » Kl jJ

o = RS A ﬁ: 2 o [ > AMS ST[RI G s BURTR @y 3 pug e
Radial Aeroball Subsystem Locations

The 40 measuring positions

7] AN of the Aeroball System are
18 S ’ divided in 4 redundant
A S subsystems of 10 posit
7 S ystems o positions
13 N for controlling and performing
2] [ | the ball transport.
1] %]
10| S D
| | N < (O subsystem 1
8
E O @\ O Subsystem 2
:2 ®\ H O Subsystem 3
_‘; \@ N O Subsystem 4
| 2| . Power Density Detector
1
o \ Instrumentation Lance

\ [ale]c[o[e[Fle[H]J[Kk]L[v[N][P|R[s]T]
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3. AY DT TINS5 R I [V ESEE Y SWGR DC Fuse VR
EJALIIFIJ*@J# , Ijbﬁ" u[ﬁufﬁji ;{‘ Jn-li"
A% Karlstein $ fa & FY 155 f‘ﬁﬁ@g\g[ﬁp » %Et""qgﬁlp[ﬁl

I—J‘ ’ L*?flé—f\“?'{ F,\'E/I}H Fuse Cover f§ = F#1 > A" i F8
tlh Fuse » ™ 3 ’,@‘FECT“ g o g ﬁ%ﬁ' FITfH] Fuse/Cover =1 EPH A=, o

(Z1) Isar Fj<F %@&?5
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Isar WF @g‘E ™ ?zf - BEESEL BWR ?T R 912 MWt
= BEESEER PWR > 4-Loop > FLEI £ 1475MWt » g@ S ES 1500 rpm o
1640MVA o £ v 2 SHESS £} Isar 2 o

i
Isar 2 % 1982 = F'ﬁji[ﬁﬁ%j » 1987 F Reactor Fuel Loading °

1988 = [ F) RO R0 i g 0 o Rl — A ARG (R B PO AY e PR -
1994 & JETH & 4 5T % i Euﬂ]ﬂﬁﬁl s Bk 1999~2004 F
A T AR B
1 2003/2004 & pu P PNEr (Availability Factor) £}
96.93 % / 95.57 %> [ 2003/2004 & I/ FL‘E' [Ny (Capacity Factor)
£5 96.53% /95.39 % o
s [ﬁl’:’l}?ﬁ :

Availability factor (%)
B Capacity factor (%)

100

o 98] 97 95]]]]

1998 1999 2000 2001 2002 2003 2004

9

o

8

o

5

o

6

L]

w
o

4

o

3

=)

2

o

1

o

Isar 2 5% 2004 & 9= 3 BRI 4T 12, 239, 486 MWh » 73 5 51
Eg'g;wfzo [0 7/18~8/3 KL H] 16 “pUBSAT R AR KBRSt - H
B 7 e R S I
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16 VAT RIS Y R (SR B 2 R T (R ] (A
W S HFERY IR BT ENR MR EGE  2 fl EE B R IN
BUER B9 RS A (Suction Strainer) 9 4N g Al
Drift Eliminator fi9#[) 44 -

ltm

%
Tsar 2 390 BIN GRS £G 96%  AUHG Yy 55 BB P2
B = RS R LR R - R S R A )

FERE IS T [ERYd PR JFT‘J ﬂ—%‘\/ ;?aﬁ»gﬂ;;iur Rrpud = £ ‘:;@Er%}‘g;f

P Lsar 2AYHSfRet) - 1350 i AL (- A
R SR TR R L R PR 2 S e T
’ BRI M) 0 Fifios © S P - Byl o s
R P L R R P SR o e
=

(#+ )Karlsruhe ~ ’ﬂ&*&?f

SIEMENS Siemens Karlsruhe

i
The bwldmgs and the area are property of SIK
The total area is about 313.000 m2.
The constructed area is about 105.000 m2.




1. STEMENS {3 fi=jd
STEMENS 7 Hl i 5 P et G 3 1) 28 0 =) > 7 i B3 3180 3
PO Pl AR 5a 5 E I R A AR A A

We are one of the

largest companies in our market

in billions of € total sales
WIEIEREGEEEM sales according to electronics

75.4
67,7
74]
=
w
W
—
GE IBM Siemens Hitachi Hewlett- Matsu- Sony Samsung Toshlha Dell
Packard shita Electronics
Frey
B BE B ¢ E= o o (0t e HE

i £ 7 PRAL R QI LR S PR T R
%,@Efcfiéﬁ (=~ AR AT L T TR
E[[J_k 5(_} I:[ |—1 "H h‘J‘ﬁJI;gEFIﬁJ ‘J_[J_‘idj [

' }IW[ Innovation is our lifeblood

Major R&D investments Major innovations
B € 5.2 billion in fiscal 2005 H Our patent positions (2005):
H 47,000 R&D employees worldwide sl HES
B 30,000 software engineers = ~impe s =
’ g > us: No. 10
B 150 R&D locations in over 30

countries around the world
| 5
8,800 inventions in 2005 R L AIRE T 0
= Piezo injection
(reduces fuel consumption by 20%)

= Soft Switch
(true carrier-grade reliability: 99.999%)

= Combined cycle power plant
(increases degree of efficiency: 58.8%)

53,000 active patents

—

B Product range:

= 75% of sales from products less
than 5 years old
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2. Karlsruhe = Rfugsip
Karlsruhe = FhLg%" SIEMENS fiv- ztr%iﬂéﬁ%ﬁﬁ &
O YR ESYE) 1.5 billion € > FYT F 4809 %
IS E) 313,000 MP oy ln A0 [ 35 2 T BE RO [J31 g [ I
% 79 2000 7 - [y AREVA NP 5 4% 7% TELEPERM XP
SRR Pt

Karlsruhe I HRgh pysK A58 |l EgEr gp ™ q\gﬁlrgj

L Empoyees by function

Standort

Production
Employees
total: 4.809

Production:

Sales and Marketing
41,8%

others
12,5%

Blue collar
workers:
1.245

White collar
workers:

3.564 Services

Karlsruhe = 9% i $ 550 [l €)@ SIMATIC Rk 25 -
A RS B9 B~ SIMATIC PCST BT B2 4 il 256 ~ 1%
PR 3 TS AT R SRR R R
B iy BT B E ALY A T i R R T R
B I PSR AR SR TSR PSR TR
SR AR BB B G SR A SR
A E R o T P A B R T LR
FIEsf™ -

3. TELEPERM XP (SPPA T2000) §rft = 3 3135

TELEPERM XP 4§ {313 % il 7 T qL 15 % 3
Karlsruhe 7 Ry CLRGTEED - SHE SIS 7 (5o FI Ry - 9

R R PRSBURIRS PSR R DB A
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SFIMIRE ~ S 7 ROl o FEED [ R R FE
R BT R TR B R R
i R HOWE| D e B T R PP K
4 T P

4% Karlsruhe W8 % o 3By o RO LRI B2
IRE ol WRRPVALI A o ISR Pl puie 32 > ([ riz%j EN: S

[ FETSE AITRTE ) 25 AP R IR R ERET S R S e
PRfe o BEFIRGE T - < PUES (=82 o [i] 7% Erlangen fiy
TELEPERM XS [V Test Bay * 7\ “u ?V}'EI Eﬁ ° lﬁﬁ/?ﬁﬁﬂli pl fi

bR -

N
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